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PART 2 PURITY TESTS 

Section 21 Test for Detection of Animal Fat in Vegetable Oils and 
Fats and Vlc^Versa By GLC 

( Fourth Revision ) 

0. FOREWORD 



0.1 This Indian Standard (Part 2/Section 21 ) 
was adopted by the Bureau of Indian Standards 
on 29 April 1988, after the draft finalized by the 
Oils and Oilseeds Sectional Committee had 
been approved by the Chemical Divisional 
Council and the Agricultural and Food Products 
Division Council. 

0.2 ^Indian Standard Methods of sampling and 
tests for oils and fats' ( IS : 548 ) was first 
published in 1954 and subsequently revised in 
1964 as Part 1 and it covered methods of 
sampling, and physical, chemical and qualitative 
tests. 

0.2.1 In view of periodical review of qualita- 
tive tests for detection of adulteration in oils 
and fats, the concerned Sectional Committee 
decided to cover such tests in Part 2 of this 
standard and IS : 548 (Part 2 )-1976* was 
accordingly published. 

0.2.2 The Sectional Committee felt that addi- 
tional purity tests should be covered in the form 
of separate test methods and should not be 
added as amendments to the standard ( that is, 
Part 2 ) since it would create confusion. The 
tests covered under various Sections of IS : 548 
( Part 2 )-l976 are as follows: 

Section 6 Test for the presence of sesame 
oil ( modified Baudouin test ); 

Section 7 Test for the presence of cotton- 
seed oil ( Halphen test ); 

Section 8 Test for the presence of linseed 
oil ( Hexabromide test ); 

Section 9 Test for the presence of karanja 
(pungam) oil and other oils con- 
taining phenolic substances; 

Section 10 Test for the presence of argemone 
oil by paper chromatographic 
method; 

•Method of sampling and tests for oils and fats: Part 2 
Purity tests. 



Section 11 Test for the presence of hydro- 
cyanic acid; 

Section 12 Test for the presence of mineral 
oil; 

Section 13 Test for the presence of ground 
nut oil [Bellier turbidity tem- 
perature test (acetic add 
method ) ]. 

Section 14 Test for the presence of Kusum 
oil and other oils containing 
cyanogenic compounds; 

Section 15 Test for the presence of castor oil; 

Section 16 Test for the presence of Neem oil; 

Section 17 Test for the presence of other oils 
in castor oil; 

Section 18 Test for the presence of animal 
fat in vegetable oil ( phytosterol 
acetate melting point test ); 

Section 19 Test for the presence of oil soluble 

colours; and 

Section 20 Test for detection of Taramira oil 
in mustard rapeseed oil. 

0.3 Section 18 prescribes a test method for 
detection of animal fat in vegetable oils 
( phytosterol acetate melting point test ) but this 
method was considered to be not a very accurate 
method. In order to provide an accurate 
method, the GLC method has been prescribed 
in the present section. This method can be used 
for detection of animal fat in vegetable oils and 
fats and vice-versa, 

0.4 In reporting the result of a test or analysis 
made in accordance with this standard, if the 
final value, observed or calculated, is to be 
rounded off, it shall be done in accordance with 
IS : 2-1960*. 



*^Rules for rounding off numerical values { revisgd). 
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1. SCOPE 

1.1 This standard ( Part 2/Section 21 ) prescribes 
the method for detection of animal fats in 
in vegetable oils and fats and vice^versa through 
identification of sterols by gas-liquid chromato- 
graphy. 

2. PRINCIPLE 

2.1 The sample is saponified and the unsaponi- 
fiable matter is separated. The sterols are 
isolated from the unsaponifiable matter by 
thin-layer chromatography. Analysis by gas- 
liquid chromatography of the sterol fraction, 
and identification and estimation of cholesterol 
of animal fats and various phytosterols of 
vegetable oils and fats gives the extent of the 
presence of animal fat in vegetable oils and 
vice-versa, 

3. APPARATUS 

3.1 Separation of the Unsaponifiable 
MAtter—See 8.1 of IS : 548 ( Part 1 )-1964*. 

3.1.1 Flat-Bottomed or Conical F/flxA: — 250-ml 
capacity. An ordinary round, flat-bottomed 
flask fitted with a long glass tube, which acts as 
a condenser, may also be used. 

3.1.2 Separating Funnels — 500-ml capacity. 

3.2 Thin-Layer Chromatography 

3.2.1 Ground-Joint Conical Flasks — 500-ml and 
25-ml capacity. 

3.2.2 R^ux Condenser — to fit the 25-ml conical 
flask (jtftf 3.2.1). 

3.23 Spreader 

3.2.4 Glass Plates — 20 x 20 cm. 

3.2.5 Glass Tank — for developing 20 X 20 cm 
plates and with ground-glass lid. 

3.2.6 Sprayer 

3.2.7 Micropipette or Microsyringe — to deliver 
droplets of 0'3 to 0'4 (xl. 

3.2.8 Elution Column — 25 mm dia and 150 mm 
length, 

3.2.9 Desiccator 

3.2.10 Oven — maintained at 103 ± 2''C. 

3.2.11 Water Bath 

3.2.12 UV Lamp 

3.3 Gas-Liquid Ghromatograph 

3.3.1 Gas-Liquid Chromotograph — with a flame- 
ionization detector and a packed glass coiumn. 



Note — Sterols are known to decompose at high 
temperature in the presence of metals, it is necessary to 
introduce the sample directly into the GLG column by 
having an on-column injection system. 

4. REAGENTS 

4.1 Separation of the Unsaponifiable 
Matter 

4.1.1 Alcoholic Potassium Hydroxide Solution — 
Dissolve 70 to 80 g of potassium hydroxide in an 
equal quantity of distilled water and add 
sufficient alcohol or aldehyde— free rectified 
spirit {see 18:323-1959*). Allow to stand 
overnight, decant the clear liquid and keep in a 
bottle closed tightly with a cork or rubber 
stopper. 

4.1.2 Ethyl Alcohol — 95 percent ( v/v ) or 
rectified spirit conforming to IS : 323-1959*. 

4.1.3 Aqueous Alcohol — Containing 10 percent 
(vlv) of ethyl alcohol conforming to IS ; 321- 
19641. 

4.1.4 Petroleum Ether — Conforming to solvent 
grade 60/80 of IS : 1745-19781. 

4.1.5^ Standard Sodium Hydroxide Solution — 
approximately 002N. 

4.1.6 Acetone — free from evaporation residue 

{see IS : 170-1986§). 

4.1.7 Phenolphthalein Indicator Solution — Dissolve 
one gram of phenolphthalein in 100 ml of ethyl 
alcohol. 

4.2 Thin-layer Chromatography 

4.2.1 Chloroform — analytical reagent quality. 

4.2.2 Diethyl Ether — free from peroxides and 
residue. 

4.2.3 Silica Gel G or any Other Suitable Qtiality for 
Thin-layer Chromatography 

4.2.4 Cholesterol — 1 mg/ml solution in diethyl 
ether ( see 4.2.2). 

4.2.5 Rhodamine 6G — 0'5 g/1 aqueous solution. 
Other dyes or detecting agents, such as 2\ 1' — 
dichlorofluorescein, may be used. 

4.3 Gas-Liquid Chromatography 

4.3.1 Diethyl Ether ^ free from peroxides and 
residue. 



*Sarnpling^physical and chemical tests ( revised). 



♦specification for rectified spirit ( revised). 
fSpecification for absolute alcohol ( revised). 
JSpecification for petroleum hydrocarbon solvents 
( second revision ) . 

§Specification for acetone ( third revision ). 



IS : 548 ( Part 2/Sec 21 ) - 1988 



4.3.2 SilicGfie Rubber— ( SE 30, JXR, or 
OV 17. OV-17 is especially suitable ). For the 
column support, Chromosorb WHP (80/100 
mesh ) may be used. The concentration of 
stationary phase should be around 3 percent. 
The coated support is packed into a glass 
column ( 2 m X 6 mm or 2 m X 3 mm ). 

4.3.3 Pure Sterols — For example, cholesterol, 
stigmasterol, brassicasterol, beta-sitosterol and 
campesterol. If these sterols are not available, 
plant sterol mixtures may be prepared from 
vegetable oils ( such as sunflower seed and 
mustard oil) according to 5.2 and cholesterol 
from any animal fat. 

5. PROCEDURE 

5.1 Separation of the UnsaponiBabie 
Matter 

5.1.1 Weigh accurately about 5 g of the well- 
mixed sample into the flask. Add 50 ml of 
alcoholic potassium hydroxide solution. Boil 
gently but steadily under a reflux condenser for 
one hour or until the saponification is complete. 
Wash the condenser with about 10 ml of ethyl 
alcohol. Cool the mixture and transfer it to a 
separating funnel. Complete the transfer by 
washing the flask first with some ethyl alcohol 
and then with cold water. Altogether, 
add 50 .ml of water to the separating 
funnel followed by an addition of 50 mi of 
petroleum ether. Insert the stopper and shake 
vigorously for at least one minute and allow to 
settle until both the layers are clear. Transfer 
the lower layer containing the soap solution to 
another separating funnel and repeat the ether 
extraction at least six times more using 50 ml of 
petroleum ether for each extraction. If any 
emulsion is formed, add a s^iall quantity of 
ethyl alcohol or alcoholic potassium hydroxide 
solution. 

5.1.2 Collect all the ether extracts in a 
separating funnel. Wash the combined extracts 
in the funnel three times with 25 ml portions of 
aqueous alcohol shaking vigorously and drawing 
off the alcohol water layer after each washing. 
Again wash the ether layer successively with 
20 ml portions of water until the wash-water no 
longer turns pink on addition of a few drops of 
phenolphthalein indicator solution. Concentrate 
the solution to a known volume at a lower 
temperature not exceeding 50°C under partial 
vacuum, in order to avoid any undesirable 
oxidative deterioration, 

5.2 Isolation of the Sterols by Thin-Layer 
Chromatography 

5.2*1 Preparation of the Chromatoplates — Wash 
the glass plates thoroughly with a detergent 
solution and water, and dry with acetone in 
order to remove ail traces of fatty matter. 



Place 60 g of silica gel G into a 500-ml 
conical flask. Add 120 ml of distilled water* 
Stopper and shake vigorously for one minute. 
Immediately pour the slurry into the spreader. 
Spread in a 0*5 mm thick layer on the clean 
plates. Dry the plates for 15 minutes in the air, 
and then in the oven at 103 ± 2°C for 1 hour. 
Cool the plates at room temperature in a 
desiccator before use. 

5*2*2 Preparation of the Developing Tank — Place 
about 100 ml chloroform into the developing 
tank and fit the lid. Leave for several minutes 
to attain the liquid-vapour equilibrium; this may 
be accelerated by lining three walls of the tank 
with filter paper with the bottom edge dipping 
into the solvent. 

5.2.3 Lamination of the Sterol Fraction — Half of 
the unsaponifiables concentrate ( see 5.1 ) in 
petroleum ether is taken, evaporated, dissolved 
in chloroform and applied as a band to the 
plate with the help of the micropipette or 
microsyringe as a band as fine as possible, 2 cm 
from the bottom edge of a prepared 20 X 20 cm 
glass chromatoplate according to 5.2.1 leaving a 
gap of 2*5 cm wide from each side of the plate. 

5.2.4 Apply 03 to 0-4 [il of the cholesterol 
solution in chloroform 1 cm from the right side 
and I cm from the left side of the plate.i Trans- 
fer the plate immediately in the develop ng tank 
prepared according to 5.2.2, place theiJid and 
develop the plate until the solvent reac es 1 cm 
below the top edge. Remove the plate ^rom the 
tank and allow the solvent to evaporate at room 
temperature. 

Using the sprayer, spray the plate with a 
suitable dye solution, ( see 4.2.5 ) and examine 
the plate under ultraviolet light {see 3.2.12). 
Identify the position of the sterol fraction by 
comparison with the reference spot of 
cholesterol and mark it with a needle. 

5.2.5 Scrap the marked band with a spatula 
or other convenient tool, transfer into a glass 
elution column {see 3.2.8 ) and elute with suffici- 
ent quantity of diethyl ether. Evaporate diethyl 
ether in a gentle current of nitrogen. The 
concentrated solution is used for analysis by 
gasliquid chromatography. 

6. ANALYSIS OF THE STEROL FRACTION 
BY GAS LIQUID CHROMATOGRAPHY 

6.1 Principle — The m.ethod described provi- 
des a qualitative analysis of sterols in an oil or 
fat. 

6.2 Qjaalitative Analysis 

6.2.1 Scope — The gas chromatographic identi- 
fication of the sterols may be carried out using 
the sterols isolated from the unsaponifiable 
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matter by thin-layer chromatography as des- 
cribed in 5*2. 

6.2.2 Conditions — For gas chromatography, 
the foilowing conditions shall be observed: 

a) Column temperature: 280 to 290*'C. 

b) Injector and detector temperatures: 20 to 30**C 
above that of the column. 

c) Rate of the carrier ( nitrogen ) gas: 50 to 60 ml/ 
min. 

d) Rate of hydrogen flow: 50 to 60 ml/min. 

e) The peaks of campesterol and stigmasterol 
must be clearly separated at the base line. 
If this is not the case* the column must not 
be used for determination of sterols. 

6.2.3 Procedure — Prepare solutions of the 
various sterols ( 1 mg/ml) {seeA.2A) in diethyl 
ether. 

Inject a suitable volume of each solution into 
the column in order to ascertain the retention 
time ( or distance ) of each sterol. 

Then inject on to the column a suitable 
amount of the solution of the sterols isolated 
from the test sample and identify the sterols by 
measuring the retention times at the peaks of 
the chromatogram. 

7. NOTES 

7.1 The limit of detection is 5 percent minimum 
due to presence of small amounts ( about 1 



percent ) of cholesterol or cholesterol-like sub- 
stances present in palm oil, rapeseed oil and 
safflower seed oil, some of which are used in 
manufacture of vanaspati. Supporting evidence 
can be obtained by reverse phase TLC of the 
sterols or gas-liquid chromatographic analysis 
of methyl ester of fatty acids Xsee IS : 548 
( Part 3 )-1976*] to ascertain presence of branc- 
hed-chain odd number carbon atom fatty acids 
(15:0, 15: 1, 17:0, 17: 1). 

7*2 The gas-liquid chromatography can also be 
performed on the acetates of the sterols, since 
with certain columns these compounds show less 
tailing than the free sterols. The relative reten- 
tioti times of the acetate derivatives have to be 
determined. 

The relative retention times of the various 
sterols compared to cholesterol are normally 
within the following ranges; 



Cholesterol : 


1-00 


Brassicasterol : 


l-13-ri5 


Campesterol : 


l-32-r34 


A* — Stigmasterol : 


r44-r46 


P — Sitosterol : 


1-66-1 -68 


A' — Stigmasterol : 


1-85- 1-95 



•Method of sampling and test for oils and fats: Part 3 
Analysis by gas-liquid chromatography. 
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